Using the 10-50 GeV test beam at Fermilab we have studied the resolution of a lead-scintillator sampling shower counter system as a function of energy, sampling thickness, and photostatistics to confirm a design formula (a/E) = at/E + 1/N + other contributions, where t is the thickness of a sample measured in radiation lengths, N is the number of photoelectrons, a is the rms energy resolution, and E is the incident energy.
Introduction
Formulas for the resolution effects of sampling thickness for electromagnetic shower detectors pre- To further correct for tube drift, the data were handled in 100-event subsamples.
Results
Figure 1 shows an example of our photostatistics data for 15 GeV with 0.57 r.l. sampling. 6 (1)
Here a is the rms of the peak, t is the sampling length expressed in radiation lengths (r.l.), E is the incident beam energy, and N is the average number of photoelectrons. In particular, we measure the energy dependence from 10 GeV < E 4 46 GeV, the thickness effects for 0.57 and 1.14 radiation length sampling, and photostatistics effects. Since our application is predominantly at energies 50 0018-9499/81/0200-0514$00.75© 1981 IEEE Using a fit like that shown in Fig. 1 , the data at each energy are extrapolated to infinite photoelectron statistics. The resulting energy dependence of the resolution is shown in Fig. 2 
A plot of (a/E)2 E vs. E/N for the five energies is shown in Fig. 3 . The scatter of the data is larger than the statistical errors would indicate. first peak is the pedestal. Peaks at one, two, and five photoelectrons are clear. The first photoelectron peak is slightly closer to the pedestals than the separation between the other peaks. The number of channels per photoelectron is calculated by using the photoelectron peaks only. A 10 GeV electron run with an -1% filter was taken with the same high voltage. With such an opaque filter, the resolution of the electron peak is dominated by photostatistics. If we write the resolution dependence as (a/E)2 = k/N then the data of We believe the photoelectron contribution to the resolution of calorimeters is well understood. The expected Poisson behavior of the photostatistics has been verified both by the functional dependence of the resolution and by direct measurement of the single photoelectron peak. 
